International literature on end-of-life care in intensive care units (ICUs) supports the use of 'protocol bundles', which is not common practice in our 18-bed adult general ICU in Sydney, New South Wales. We conducted a prospective observational study to identify problems related to end-of-life care practices and to determine whether there was a need to develop protocol bundles. Any ICU patient who had 'withdrawal' of life-sustaining treatment to facilitate a comfortable death was eligible. Exclusion criteria included organ donors, unsuitable family dynamics and lack of availability of research staff to obtain family consent. Process-of-care measures were collected using a standardised form. Satisfaction ratings were obtained using de-identified questionnaire surveys given to the healthcare staff shortly after the withdrawal of therapy and to the families 30 days later. Twenty-three patients were enrolled between June 2011 and July 2012. Survey questionnaires were given to 25 family members and 30 healthcare staff, with a high completion rate (24 family members [96%] and 28 staff [93.3%]). Problems identified included poor documentation of family meetings (39%) and symptom management. Emotional/spiritual support was not offered to families (39.1%) or ICU staff (0%). The overall level of end-of-life care was good. The overwhelming majority of families and healthcare staff were highly satisfied with the care provided. Problems identified related to communication documentation and lack of spiritual/emotional support. To address these problems, targeted measures would be more useful than the adoption of protocol bundles. Alternate models of satisfaction surveys may be needed.
In any intensive care unit (ICU), the death of a patient is a common outcome 1 . Good dying has been defined as avoiding distress and suffering, in accordance with the patient's preferences and wishes, and consistent with clinical and cultural standards 2 . The average mortality rate in our ICU is approximately 10%, often following withdrawal of active medical treatment. Although the end-of-life period in the ICU is often a planned process, data from several countries suggests that it is associated with several problems 3, 4 , with a potential for tension and role conflict among medical and nursing staff 5 . Some evidence suggests that the adoption of 'protocol bundles' may minimise these problems 3 . There is a paucity of literature from Australian ICUs on this subject. We conducted this prospective observational study in our 18-bed adult medical-surgical ICU in Sydney, New South Wales, to evaluate the process of end-of-life care practice and to assess family and staff satisfaction with the care pro-vided. The evaluation was based on the seven quality indicator domains for end-of-life care described by the Robert Wood Johnson Foundation End-of-life Peer Workgroup 6 .
End-of-life care practice in our ICU does not follow a designated protocol. A medical decision regarding the withdrawal of active therapy is made by one or more intensivists in consultation with the primary consultant, followed by a comprehensive discussion between the intensivist and the family in a designated private meeting room. Typically, this conference includes the patient's nurse and social worker. Following family consensus, treatment is withdrawn at a convenient time, aiming for a smooth transition from the cessation of active curative measures to the institution of comfort measures.
Methods
Following institutional ethics committee approval (Study No.: 10/42 -HREC/10/NEPEAN/95), the study was conducted between June 2011 and July 2012. Any ICU patient who had withdrawal of life-sustaining treatment for the purpose of facilitating a comfortable death was eligible. The research team relied on notification by the clinical staff regarding such patients. Exclusion criteria included patients whose families had consented for organ donation (either brain death or circulatory death pathway), unsuitable family dynamics as per the intensivists' advice and lack of availability of research staff to obtain family consent (e.g. if the decision to withdraw therapy was made after-hours or on weekends). When the patient was still in the ICU, families of eligible patients who were in immediate attendance or on the patient contact list were invited by the research team for consent to participate in the survey. The term "family" included any person who was responsible for or shared a close relationship with the patient, including relatives and friends. During the consent conversation, permission was sought to contact other family members who were not in attendance. If there were multiple family members in attendance, each individual had the right to accept or decline the invitation to participate in the study.
Process of care measures were collected using a standardised form. Two separate questionnaires adapted from Cheung et al 7 were used to evaluate family and healthcare staff satisfaction. They used a 1 to 9 Likert scale 8 for satisfaction with individual domains of care. The family questionnaire had six domains, with a total of 24 questions. The staff questionnaire had five domains, with a total of 14 questions. For families who consented, a questionnaire was sent approximately 30 days later, with up to two reminders given to non-respondents over a 90-day period. Families could return the questionnaires by phone, fax, email or postage-paid return envelope. Healthcare staff were given a de-identified survey questionnaire shortly after the family conference, with notices placed in common areas of the ICU as a reminder to return their questionnaires. Figure 1 shows the details of patients enrolled or excluded. Table 1 summarises the demographics of the 23 patients. The patients were older and sicker than ICU cohorts recruited to recent Australasian clinical trials 9 .
Results
Family meetings were not documented by the medical staff in 39.1% of patients. For the remaining patients, family meetings and end-of-life care plans were documented clearly (median rating 8 out of 10). However, symptom management following treatment withdrawal was documented poorly (median rating 3), with no patient having any documentation of nursing assessments of pain/ discomfort (either objective or subjective), and only 16 patients having any documented assessment of respiratory discomfort/gurgling. In the latter group, all patients were assessed as 'comfortable', except for one who was tachypnoeic. Not surprisingly, all patients received opioids for symptom management (morphine: 20 patients; fentanyl: three). Benzodiazepines (midazolam) were only used in one patient. An anti-sialogogue (hyoscine) was used in 12 patients (52.2%). The other process-of-care measures are summarised in Table 2 .
Results of questionnaire
There was a high rate of questionnaire completion: 24 family members (96%) and 28 staff (93.3%). The range of responses to each question is summarised in Tables 3 and 4 . The overwhelming majority of families and healthcare staff were highly satisfied with the level of care in each of the domains of end-of-life care.
Discussion

Process-of-care measures
Overall, despite the absence of a standardised protocol, most families perceived that their relative/friend received good quality end-of-life care. However, some process-of-care problems were identified, namely: 1. Resuscitation status on day one was only documented in 26.1%, possibly demonstrating poor advanced care planning, given that these patients represented a very sick cohort who all eventually died. 2. Poor documentation of family meetings and nursing observation of patient symptoms/comfort. Whilst it would be appropriate to cease vital sign observations, some monitoring of the dying patient's comfort and symptoms would still be necessary. 3. Communication-although the questionnaire survey indicated that every family had at least one meeting with an intensivist, almost 40% of the patients did not have this family meeting documented. This reflects either poor documentation and/or poor practice ('informal' bedside family meetings). A structured family meeting in a designated meeting room has been shown to minimise post bereavement family stress levels 3 . 4. Similarly, there was poor practice around spiritual and emotional support to both families and healthcare staff. Approximately 40% of families did not receive spiritual/ emotional support, while none of the healthcare staff received any form of counselling. This was duly commented on by one family member-"we hadn't received any spiritual support…despite being a family of spiritualists" and "we had nowhere to go for support in this area"and also by one nurse: "we need to have a means (especially for inexperienced junior staff) for debriefing. There has been no debriefing in this unit". 
Chronology of events
Satisfaction survey
To assess family and healthcare staff satisfaction, a number of other survey tools were considered 10-12 but very few met the unique circumstances of ICU patients. A commonly used tool-the ICU Quality of Death and Dying Questionnaire-had several questions that were either not applicable to unconscious critically ill patients (e.g. questions on self-feeding, being afraid of dying etc.) or did not apply to an Australian context (e.g. healthcare costs). These limitations have been raised by other groups 13, 14 . The questionnaires developed by Cheung et al in an Australian environment best suited our needs 7 .
The family was contacted 30 days from the date of consent to give the questionnaire. This interval was chosen in discussion with an experienced grief counsellor to allow the family time to recover from the acute grief response, without affecting their ability to recall their experiences. Earlier studies have shown that there was no difference in family responses when the survey was done from two to six weeks of bereavement 15. Earlier surveys highlighted important problems in end-oflife care, from prolongation of futile therapy, poor communication 16 , conflict 17, 18 , suboptimal physical space for family conferences 3, 4, 17 and poor symptom management 4, 18 . Recent extensive research on end-of-life ICU care has led to the development of specific interventions and protocols 3, 7, 19, 20 . This increased awareness may have improved the overall quality of end-of-life care, with at least two recent studies reporting an improvement in outcomes and/or better family satisfaction and healthcare satisfaction 13, 21 .
To our knowledge, this is the first comprehensive evaluation of end-of-life care in an Australian ICU. Published Australian literature has focused on specific aspects of end-of-life care such as medical decision-making 22, 23 , the relationship to the medical emergency team 24 , the role of palliative care teams in the ICU 7 and qualitative studies/surveys of ICU nurses 5, 25, 26 . The only other Australian study that evaluated family and staff satisfaction evaluated an unusual model of care, was difficult to conduct, had significant methodological issues and a low rate of questionnaire completion 7 .
The strength of this study was the prospective, systematic and comprehensive evaluation of end-of-life care practices and satisfaction. Although a single-centre study, our ICU practices would likely be typical of most other Australasian ICUs. However, there were several limitations in our study, the two biggest being the low enrolment rate of patients and the potential for selection bias due to the exclusion of 'unsuitable' families, and the potential for 'response bias' 27 . It is therefore quite possible that the results of the study may be unrepresentative of the population of patients and families who were involved in treatment withdrawal.
There may also have been issues with the questionnaire chosen. It was only validated in a small group of patients and employed a wide range of satisfaction scores which make mid-range difficult to interpret (e.g. satisfaction score 7 versus 5). However, the perfect survey tool does not exist! A verbal open-ended face-to-face interview with the theoretical advantage of exploring any response to its logical conclusion might have yielded the most robust qualitative data, but with the logistic disadvantages of arranging an appointment with the bereaved family and the training required by the interviewer to conduct such interviews. Question domain/no. Spiritual support
Involvement in decision-making
Overall satisfaction with care provided
ICU=intensive care unit.
Conclusion
In summary, the process-of-care data from our study showed that there was a need to improve practice in some specific areas, namely medical and nursing documentation, emotional support to healthcare staff and spiritual/emotional support to families. Focused measures would likely be more effective than the adoption of the comprehensive protocol bundles developed internationally 3, 19 . One simple solution might be to develop checklists to be used by nursing and medical staff for sick ICU patients throughout their ICU stay and specifically for patients receiving end-of-life care ( Table 5 ).
The satisfaction survey indicated that the quality of end-oflife care provided in our ICU was perceived by families and healthcare staff to be high. The general culture was to involve the family in determining goals of care with the help of the social worker. Additionally, nursing staff were closely involved in all aspects of end-of-life care. However, there is a need to improve or develop new survey tools to evaluate family and healthcare satisfaction with end-of-life care in the ICU. *Non-responders scored as '0'. 
